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ABSTRACT

The authors propose a beaconless, on-demand, mobile ad hoc network routing protocol called minimum
interference based routing protocol (MIF) that minimizes the end-to-end delay per data packet. During
route discovery, each node inserts its identification and location information before broadcasting the
Route-Request (RREQ) message in its neighborhood. The weight of a link, called the interference index,
is the number of interfering links surrounding it. Two links are said to interfere with each other, if the
distance between the mid points of the two links is within the interference range. The interference index
of a path is the sum of the interference index values of the constituent links. The destination selects the
path with the minimum interference index value and notifies the source through the Route-Reply packet.
Simulation results demonstrate that MIF incurs a significant reduction in the end-to-end delay per data
packet vis-a-vis the interference-aware load balancing routing protocol.
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INTRODUCTION

A mobile ad hoc network (MANET) is a dynamic
distributed system of wireless nodes that move
independent of each other. The nodes operate
with a limited battery charge and as a result have
a limited transmission range per hop. Routes in
MANETs are often multi-hop in nature; thus each
node is capable of serving both as a forwarding
node as well as a source/destination of a data com-
munication session. MANET routing protocols are
oftwo types: proactive vs. reactive. The proactive
routing protocols predetermine routes for every
possible source-destination pair irrespective of
the requirement. The reactive routing protocols
determine aroute from a source to destination only
when required. In dynamically changing mobile
environments, reactive on-demand routing incurs
significantly less overhead than proactive routing.
Hence, we restrict ourselves to reactive routing
protocols for the rest of this paper.

Wireless networks are prone to interference.
The medium is shared and there is no dedicated
wire connecting any two nodes in the network. For
theoretical purposes, we assume that two nodes
are connected by a link if the distance between the
two nodes is less than or equal to the transmission
range. Inreality, the strength of an electrical signal
attenuates with distance. The coverage area for a
node thus depends on the maximum transmission
power set up at the node. Hence, for all practical
purposes, in order to say that a receiver node is
within the transmission range of a transmitternode,
the transmission power at the transmitter node
should be set up in such a way that the signal-to-
interference-noise-ratio (S/NVR) of the attenuated
signal reaching the intended receiver node is at
least of certain threshold strength quantified by
the minimum signal-to-interference-noise-ratio
(SINR, ). If the signal strength gets deteriorated
beyond the recognizable threshold value, then a
node normally discards the signal received.

Interference between the radio signals signifi-
cantly influences the throughput of wireless ad
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hoc networks. With multi-hop routing so com-
mon in MANETS, interference-aware routing is
essential for these networks. The strength of the
signal received at a node is the sum of'the strength
of the attenuated signals transmitted from nodes
that are within the neighborhood of the receiver
node. Two signals are said to interfere with each
other, if the sum of their SINRs is appreciably dif-
ferent from their individual SINRs. Thus, signals
of two nodes that are not within the transmission
range of each other can still interfere with each
other. Jain et al. (2003) modeled the interference
between neighboring nodes using a conflict graph
which indicates the group of links that mutually
interfere and cannot be active simultaneously.
Performance studies suggest that the network
throughput can be significantly improved by
modeling the network as a conflict graph and
employing an interference-aware routing protocol
based on the conflict graphs.

In this paper, we propose an on-demand
routing protocol called Minimum Interference
(MIF) based routing protocol that makes use of
the conflict-graph modeling for ad hoc networks.
According to this model, two links are said to in-
terfere (or conflict) with each other, if the distance
between the mid-points of these links is less than
or equal to a parameter called the Interference
Range per Link (IRL). MIF works as follows:
When the source does not have a path to the
destination node, the source broadcasts a Route
Request (RREQ) message throughout the network.
Each intermediate node, uponreceiving the RREQ
message for the first time, will include its loca-
tion and identification information in the RREQ
message before broadcasting the message in its
neighborhood. The destination receives several
RREQ messages, each of them having traversed
over a different path. The destination constructs
a weighted graph, called the interference graph,
in which the vertices of the graph represents the
nodes inthe network and there is an edge (i.e., link)
between any two vertices, ifthe Euclidean distance
between the two vertices is less than or equal to



14 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/beaconless-minimum-interference-based-
routing/62757

Related Content

Modeling Communication in Multi—-Processor Systems—on—Chip Using Modular Connectors
Leonidas Tsiopoulos, Kaisa Sereand Juha Plosila (2010). International Journal of Embedded and Real-
Time Communication Systems (pp. 23-44).
www.irma-international.org/article/modeling-communication-multi-processor-systems/42984

An Overview of Maritime Wireless Mesh Communication Technologies and Protocols

Mohamed Manoufali, Hamada Alshaer, Peng-Yong Kongand Shihab Jimaa (2014). International Journal of
Business Data Communications and Networking (pp. 1-29).
www.irma-international.org/article/an-overview-of-maritime-wireless-mesh-communication-technologies-and-
protocols/110942

Cross-Layer Design for Network Security Enhancement

Chi-Yuan Chenand Han-Chieh Chao (2012). Using Cross-Layer Techniques for Communication Systems
(pp. 138-151).

www.irma-international.org/chapter/cross-layer-design-network-security/65668

Assessing the Level of Physical Activity in the Workplace: A Case Study With Wearable
Technology

Pedro Narvaez, José Manjarrés, Winston Percybrooks, Mauricio Pardoand Maria Calle (2019).
International Journal of Interdisciplinary Telecommunications and Networking (pp. 44-56).
www.irma-international.org/article/assessing-the-level-of-physical-activity-in-the-workplace/216413

Semi-Explicit Composition Methods in Memcapacitor Circuit Simulation

Denis N. Butusov, Valerii Y. Ostrovskii, Artur I. Karimovand Valery S. Andreev (2019). International Journal
of Embedded and Real-Time Communication Systems (pp. 37-52).
www.irma-international.org/article/semi-explicit-composition-methods-in-memcapacitor-circuit-simulation/225487



http://www.igi-global.com/chapter/beaconless-minimum-interference-based-routing/62757
http://www.igi-global.com/chapter/beaconless-minimum-interference-based-routing/62757
http://www.irma-international.org/article/modeling-communication-multi-processor-systems/42984
http://www.irma-international.org/article/an-overview-of-maritime-wireless-mesh-communication-technologies-and-protocols/110942
http://www.irma-international.org/article/an-overview-of-maritime-wireless-mesh-communication-technologies-and-protocols/110942
http://www.irma-international.org/chapter/cross-layer-design-network-security/65668
http://www.irma-international.org/article/assessing-the-level-of-physical-activity-in-the-workplace/216413
http://www.irma-international.org/article/semi-explicit-composition-methods-in-memcapacitor-circuit-simulation/225487

